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Concomitant modifications were made in the tools and 
control logic in the existing rotation and wafer transfer 
sub-system. 

Over 200 dual wafer transfers were performed with no 
operational problems. The ability to deposit thin films onto 5 
two substrates simultaneously in the single substrate reactor 
effectively doubled the throughput, over sequential process- 
ing of single wafers. This resulted in a dramatic reduction in 
manufacturing costs, while retaining the significant advan- 
tages of uniformity and reproducibility of the thin film JQ 
deposition. 

The present invention extends to and encompasses other 
features, modifications, and alternative embodiments, as will 
readily suggest themselves to those of ordinary skill in the 
art based on the disclosure and illustrative teachings herein. 
The claims that follow are therefore to be construed and 15 
interpreted as including all such features, modifications and 
alternative embodiments, within their spirit and scope. 

What is claimed is: 

1. A semiconductor substrate processing system, compris- 
ing: 20 

a reactor comprising a single substrate deposition cham- 
ber; 

a wafer holder positionable in said deposition chamber, 
said wafer holder being of plate-like form, and having 
a plurality of recesses formed therein, wherein n is the 25 
number of recesses, to coplanarly hold a corresponding 
number n of wafers, with a center-to-center distance 
between adjacent wafers determined by center-to- 
center spacing between recesses holding said adjacent 
wafers; 30 
a substrate cassette coplanarly holding a corresponding 
number n of wafers therein, wherein wafers coplanarly 
adjacent to one another have a center-to-center spacing 
therebetween equal to said center-to-center distance 
between adjacent wafers in said wafer holder; and 35 
an automated substrate transport assembly comprising a 
corresponding number n'of coplanar wands, wherein 
wands coplanarly adjacent to one another have a 
center-to-center spacing therebetween equal to said 
center-to-center distance between adjacent wafers in 40 
said wafer holder, 
wherein the wafer holder, substrate cassette and automated 
substrate transport assembly are constructed and arranged 
for simultaneous coplanar loading of said n wafers from the 
substrate cassette into said n recesses in the wafer holder, 45 
simultaneous processing of said n wafers in the wafer holder 
in the single substrate deposition chamber, and simultaneous 
coplanar transport of said n wafers from the wafer holder. 

2. The system of claim 1, wherein the automated substrate 
transport assembly and the substrate cassette are constructed 50 
and arranged so that when the automated substrate transport 
assembly is translated into a pickup position relative to the 
substrate cassette, said corresponding number n of coplanar 
wands engage and extract said corresponding number n of 
wafers from the substrate cassette, with each wand engaging 55 
and extracting a respective wafer from the substrate cassette, 
and so that when the automated substrate transport assembly 
is translated into a deposit position relative to the substrate 
cassette, said corresponding number n of coplanar wands 
release and deposit said corresponding number n of wafers 60 
on the substrate cassette, with each wand releasing and 
depositing a respective wafer on the substrate cassette. 

3. The system of claim 1, wherein said coplanar wands in 
the automated substrate transport assembly comprise 
double-sided coplanar wands. 65 

4. The system of claim 1, further comprising a loadlock 
chamber for containing the substrate cassette. 
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5. The system of claim 1, wherein n is 2. 

6. The system of claim 1, wherein n is 4. 

7. The system of claim 1, wherein the wafer holder has a 
diameter in the range of from about 200 mm to about 350 
mm. 

8. The system of claim 1, wherein the wafer holder has a 
diameter in the range of from about 200 mm to about 300 

9. The system of claim 1, wherein each of the wafer holder 
recesses has a diameter in the range of from about 100 mm 
to about 150 mm. 

10. The system of claim 1, wherein each of the wafer 
holder recesses has a diameter in the range of from about 
100mm to about 125 mm. 

11. The system of claim 1, wherein the single wafer 
deposition chamber is sized for processing single substrates 
having a 200 mm diameter. 

12. The system of claim 1, wherein the wafer holder holds 
100 mm diameter wafers. 

13. The system of claim 1, wherein each of the recesses 
formed in the wafer holder is circular. 

14. The system of claim 1, further comprising a processor 
for programmably operating the automated substrate trans- 
port assembly according to a cycle time program. 

15. A method of increasing the throughput of a semicon- 
ductor processing system including a reactor comprising a 
single substrate deposition chamber, said method compris- 
ing: 

positioning in said deposition chamber a wafer holder of 
plate-like form, having a plurality of recesses formed 
therein, wherein n is the number of recesses, to copla- 
narly hold a corresponding number n of wafers, with a 
center-to-center distance between adjacent wafers 
determined by center- to-center spacing between 
recesses holding said adjacent wafers; 
providing a substrate cassette coplanarly holding a cor- 
responding number n of wafers therein, wherein wafers 
coplanarly adjacent to one another have a center-to- 
center spacing therebetween equal to said center-to- 
center distance between adjacent wafers in said wafer 
holder; 

providing an automated substrate transport assembly 
comprising a corresponding number n of coplanar 
wands, wherein wands coplanarly adjacent to one 
another have a center-to-center spacing therebetween 
equal to said center-to-centcr distance between adjacent 
wafers in said wafer holder, 
operating the wafer holder, substrate cassette and auto- 
mated substrate transport assembly for simultaneous 
coplanar loading of said n wafers from the substrate 
cassette into said n recesses in the wafer holder, simul- 
taneous processing of said n wafers in the wafer holder 
in the single substrate deposition chamber, and simul- 
taneous coplanar transport of said n wafers from the 
wafer holder. 

16. The method of claim 15, further comprising position- 
ing the substrate cassette in a substrate pickup and substrate 
delivery relationship to the automated substrate transport 
assembly. 

17. The method of claim 16, further comprising 
translating the automated substrate transport assembly 

into a pickup position relative to the substrate cassette, 
so that the said corresponding number n of coplanar 
wands engage and extract said corresponding number n 
of wafers from the substrate cassette, with each wand 
engaging and extracting a respective wafer from the 
substrate cassette; 
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translating the automated substrate transport assembly to 
a deposit position relative to the substrate cassette; 

releasing from the corresponding number n of coplanar 
wands the corresponding number n of wafers on the 
substrate cassette; 5 

depositing thin film material on the corresponding num- 
ber n of wafers in the deposition chamber, to yield the 
corresponding number n of coated wafers; 

translating the automated substrate transport assembly 1Q 
into a pickup position after the depositing step is 
completed, and extracting the corresponding number n 
of coated wafers from the respective recesses in the 
wafer holder; 

translating the automated substrate transport assembly 15 
carrying the corresponding number n of coated sub- 
strates into a deposit position relative to said substrate 
cassette or a second substrate cassette; and 

releasing the corresponding number n of coated substrates 
to said substrate cassette or a second substrate cassette. 20 

18. The method of claim 15, wherein said coplanar wands 
in the automated substrate transport mechanism comprise 
double-sided coplanar wands. 

19. The method of claim 15, comprising sequentially 
using multiple wafer holders including positioning one of 25 
the multiple wafer holders in the deposition chamber for 
processing of wafers thereon, and concurrently regenerating 
another of said wafer holders after it has been in the 
deposition chamber. 



20. The method of claim 19, wherein said regenerating 
comprises etch processing of said another of said wafer 
holders. 

21. The method of claim 15, wherein n is 2. 

22. The method of claim 15, wherein n is 4. 

23. The method of claim 15, wherein the wafer holder has 
a diameter in the range of from about 200mm to about 
350mm. 

24. The method of claim 15, wherein the wafer holder has 
a diameter in the range of from about 200 mm to about 300 

25. The method of claim 15, wherein each of the wafer 
holder recesses has a diameter in the range of from about 
100 mm to about 150 mm. 

26. The method of claim 15, wherein each of the wafer 
holder recesses has a diameter in the range of from about 
100 mm to about 125 mm. 

27. The method of claim 15, wherein the single wafer 
deposition chamber is sized for processing single substrates 
having a 200 mm diameter. 

28. The method of claim 15, wherein the wafer holder 
holds 100 mm diameter wafers. 

29. The method of claim 15, wherein each of the recesses 
formed in the wafer holder is circular. 

30. The method of claim 15, further comprising providing 
a processor for programmably operating the automated 
substrate transport assembly according to a cycle time 
program. 
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118/108 or 156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 or 
156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot))) or (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot) or ((semiconductor 
with (shelves and (holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)))))) and slots not (((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) and shelves) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' 
or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves))) 

((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with (boat or carrier)) 
and (wafer or substrate or article) 
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(((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with (boat or carrier)) 
and (wafer or substrate or article)) not ((((wafer or substrate or article) with 
(shelves and (holder or rack or susceptor))) and robot) or ((semiconductor with 
(shelves and (holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) or ((wafer or substrate or article) with (shelves and boat)) or ((((glass 
or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) and shelves) or ((((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) 
not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) near2 boat) and (wafer or substrate or article) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
and shelves)) or (((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with 
boat) and (wafer or substrate or article) not (((wafer or substrate or article) with 
(shelves and (holder or rack or susceptor))) and robot)) not ((((118/728 or 
118/729 or 118/108 or 156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 
or 156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot))) or (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot) or ((semiconductor 
with (shelves and (holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) or ((wafer or substrate or article) with (shelves and boat)) or (((wafer 
or substrate or article) with (shelves and boat)) not ((((118/728 or 118/729 or 
118/108 or 156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 or 
156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot))) or (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot) or ((semiconductor 
with (shelves and (holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)))))) and slots not (((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) and shelves) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' 
or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves))))) 
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((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with (boat or carrier)) 
and (wafer or substrate or article)) not ((((wafer or substrate or article) with 
(shelves and (holder or rack or susceptor))) and robot) or ((semiconductor with 
(shelves and (holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) or ((wafer or substrate or article) with (shelves and boat)) or ((((glass 
or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) and shelves) or ((((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) 
not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) near2 boat) and (wafer or substrate or article) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
and shelves)) or (((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with 
boat) and (wafer or substrate or article) not (((wafer or substrate or article) with 
(shelves and (holder or rack or susceptor))) and robot)) not ((((118/728 or 
118/729 or 118/108 or 156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 
or 156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot))) or (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot) or ((semiconductor 
with (shelves and (holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) or ((wafer or substrate or article) with (shelves and boat)) or (((wafer 
or substrate or article) with (shelves and boat)) not ((((118/728 or 118/729 or 
118/108 or 156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 or 
156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot))) or (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot) or ((semiconductor 
with (shelves and (holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)))))) and slots not (((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) and shelves) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' 
or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves)))))) and (156/$.ccls. or 118/$.ccls.) 
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(((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with (boat or 
carrier)) and (wafer or substrate or article)) not ((((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot) or ((semiconductor 
with (shelves and (holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) or ((wafer or substrate or article) with (shelves and boat)) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves) or ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves)) or (((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) with boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) not 
((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 or 156/345.51 
or 156/345.52 or 156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or article) not (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot))) or (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot) 
or ((semiconductor with (shelves and (holder or rack or susceptor))) and (wafer 
or substrate or article) not (((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) or ((wafer or substrate or article) with (shelves 
and boat)) or (((wafer or substrate or article) with (shelves and boat)) not 
((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 or 156/345.51 
or 156/345.52 or 156/345.53 or 156/345.54 or 156/345.55) .eels.) and (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adj 1 ((holder or rack or 
susceptor))) and (wafer or substrate or article) not (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot))) or (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot) 
or ((semiconductor with (shelves and (holder or rack or susceptor))) and (wafer 
or substrate or article) not (((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)))))) and slots not (((((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) 
not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves) or ((((glass or 'sio.sub.2' or "silicon dioxide" 
or silica or quartz) near2 boat) and (wafer or substrate or article) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
and slots not ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 
boat) and (wafer or substrate or article) not (((wafer or substrate or article) with 
(shelves and (holder or rack or susceptor))) and robot)) and shelves)))))) and 
(156/$.ccls. or 118/$.ccls.)) and (shelves or slots) 
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(((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with (boat or 
carrier)) and (wafer or substrate or article)) not ((((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot) or ((semiconductor 
with (shelves and (holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) or ((wafer or substrate or article) with (shelves and boat)) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves) or ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves)) or (((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) with boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) not 
((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 or 156/345.51 
or 156/345.52 or 156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or article) not (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot))) or (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot) 
or ((semiconductor with (shelves and (holder or rack or susceptor))) and (wafer 
or substrate or article) not (((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) or ((wafer or substrate or article) with (shelves 
and boat)) or (((wafer or substrate or article) with (shelves and boat)) not 
((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 or 156/345.51 
or 156/345.52 or 156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or artick) not (((wafer or substrate or artick) 
with (shelves and (holder or rack or susceptor))) and robot))) or (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot) 
or ((semiconductor with (shelves and (holder or rack or susceptor))) and (wafer 
or substrate or article) not (((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or 
substrate or article) not (((wafer or substrate or artick) with (shelves and (holder 
or rack or susceptor))) and robot)))))) and slots not (((((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or artick) 
not (((wafer or substrate or artick) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves) or ((((glass or 'sio.sub.2' or "silkon dioxide" 
or silica or quartz) near2 boat) and (wafer or substrate or artick) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
and slots not ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 
boat) and (wafer or substrate or artick) not (((wafer or substrate or artick) with 
(shelves and (holder or rack or susceptor))) and robot)) and shelves)))))) and 
(156/$.ccls. or 118/$.ccls.)) not ((((((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) with (boat or carrier)) and (wafer or substrate or artick)) not 
((((wafer or substrate or artick) with (shelves and (holder or rack or susceptor))) 
and robot) or ((semkonductor with (shelves and (holder or rack or susceptor))) 
and (wafer or substrate or artick) not (((wafer or substrate or artick) with 
(shelves and (holder or rack or susceptor))) and robot)) or ((wafer or substrate or 
artick) with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) near2 boat) and (wafer or substrate or artick) not (((wafer or 
substrate or artick) with (shelves and (holder or rack or susceptor))) and robot)) 
and shelves) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 
boat) and (wafer or substrate or artick) not (((wafer or substrate or artick) with 
(shelves and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or artick) not (((wafer or substrate or artick) with (shelves and (holder 
or rack or susceptor))) and robot)) and shelves)) or (((((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) with boat) and (wafer or substrate or artick) 
not (((wafer or substrate or artick) with (shelves and (holder or rack or 
susceptor))) and robot)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 
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((((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with (boat or 
carrier)) and (wafer or substrate or article)) not ((((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot) or ((semiconductor 
with (shelves and (holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) or ((wafer or substrate or article) with (shelves and boat)) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves) or ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves)) or (((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) with boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) not 
((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 or 156/345.51 
or 156/345.52 or 156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or article) not (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot))) or (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot) 
or ((semiconductor with (shelves and (holder or rack or susceptor))) and (wafer 
or substrate or article) not (((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) or ((wafer or substrate or article) with (shelves 
and boat)) or (((wafer or substrate or article) with (shelves and boat)) not 
((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 or 156/345.51 
or 156/345.52 or 156/345.53 or 156/345.54 or 156/345.55).ccls.) and (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or article) not (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot))) or (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot) 
or ((semiconductor with (shelves and (holder or rack or susceptor))) and (wafer 
or substrate or article) not (((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot)) or (((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or 
substrate or article) not (((wafer or substrate or artick) with (shelves and (holder 
or rack or susceptor))) and robot)))))) and slots not (((((glass or 'sio.sub.2' or 
"silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) 
not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves) or ((((glass or 'sio.sub.2' or "silicon dioxide" 
or silica or quartz) near2 boat) and (wafer or substrate or artick) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
and slots not ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 
boat) and (wafer or substrate or article) not (((wafer or substrate or article) with 
(shelves and (holder or rack or susceptor))) and robot)) and shelves)))))) and 
(156/$.ccls. or 118/$.ccls.)) not ((((((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) with (boat or carrier)) and (wafer or substrate or article)) not 
((((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot) or ((semiconductor with (shelves and (holder or rack or susceptor))) 
and (wafer or substrate or article) not (((wafer or substrate or artick) with 
(shelves and (holder or rack or susceptor))) and robot)) or ((wafer or substrate or 
artick) with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) near2 boat) and (wafer or substrate or artick) not (((wafer or 
substrate or artick) with (shelves and (holder or rack or susceptor))) and robot)) 
and shelves) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 
boat) and (wafer or substrate or artick) not (((wafer or substrate or artick) with 
(shelves and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or artick) not (((wafer or substrate or artick) with (shelves and (holder 
or rack or susceptor))) and robot)) and shelves)) or (((((glass or 'sio.sub.2' or 
"silicon dioxide" or silka or quartz) with boat) and (wafer or substrate or artick) 
not (((wafer or substrate or artick) with (shelves and (holder or rack or 
susceptor))) and robot)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 
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19360 


((boat or carrier or holder or rack or susceptor).tl and (wafer or substrate or 
article) .ti) not ((((wafer or substrate or article) with (shelves and (holder or rack 
or susceptor))) and robot) or ((semiconductor with (shelves and (holder or rack 
or susceptor))) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) or ((wafer or 
substrate or article) with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or article) not (((wafer or substrate or 
artick) with (shelves and (holder or rack or susceptor))) and robot)) and slots not 
((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or artick) not (((wafer or substrate or artick) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves)) or (((((glass or 
'sio.sub.2' or "silkon dioxide" or silica or quartz) with boat) and (wafer or 
substrate or artick) not (((wafer or substrate or artick) with (shelves and (holder 
or rack or susceptor))) and robot)) not ((((118/728 or 118/729 or 118/108 or 
156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 
156/345.54 or 156/345.55).ccls.) and (((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or 
artick) not (((wafer or substrate or artick) with (shelves and (holder or rack or 
susceptor))) and robot))) or (((wafer or substrate or artick) with (shelves and 
(holder or rack or susceptor))) and robot) or ((semiconductor with (shelves and 
(holder or rack or susceptor))) and (wafer or substrate or artick) not (((wafer or 
substrate or artick) with (shelves and (holder or rack or susceptor))) and robot)) 
or (((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or 
rack or susceptor))) and (wafer or substrate or artick) not (((wafer or substrate or 
artick) with (shelves and (holder or rack or susceptor))) and robot)) or ((wafer or 
substrate or artick) with (shelves and boat)) or (((wafer or substrate or artick) 
with (shelves and boat)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 
or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 156/345.54 or 
156/345.55).ccls.) and (((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) 
adjl ((holder or rack or susceptor))) and (wafer or substrate or artick) not 
(((wafer or substrate or artick) with (shelves and (holder or rack or susceptor))) 
and robot))) or (((wafer or substrate or artick) with (shelves and (holder or rack 
or susceptor))) and robot) or ((semiconductor with (shelves and (holder or rack 
or susceptor))) and (wafer or substrate or artick) not (((wafer or substrate or 
artick) with (shelves and (holder or rack or susceptor))) and robot)) or (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or artick) not (((wafer or substrate or artick) 
with (shelves and (holder or rack or susceptor))) and robot)))))) and slots not 
(((((glass or 'sio.sub.2' or "silicon dioxide" or silka or quartz) near2 boat) and 
(wafer or substrate or artick) not (((wafer or substrate or artick) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves) or ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or artick) not (((wafer or substrate or artick) with (shelves and (holder 
or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silka or quartz) near2 boat) and (wafer or substrate or artick) not 
(((wafer or substrate or artick) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves)))) or ((((((glass or 'sio.sub.2' or "silicon dioxide" or silica 
or quartz) with (boat or carrier)) and (wafer or substrate or artick)) not ((((wafer 
or substrate or artick) with (shelves and (holder or rack or susceptor))) and 
robot) or ((semiconductor with (shelves and (holder or rack or susceptor))) and 
(wafer or substrate or artick) not (((wafer or substrate or artick) with (shelves 
and (holder or rack or susceptor))) and robot)) or ((wafer or substrate or artick) 
with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or artick) not (((wafer or substrate or 
artick) with (shelves and (holder or rack or susceptor))) and robot)) and shelves) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or artick) not (((wafer or substrate or artick) with (shelves 
and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' 
or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or 
artick) not (((wafer or substrate or artick) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves)) or (((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) with boat) and (wafer or substrate or artick) not 
(((wafer or substrate or artick) with (shelves and (holder or rack or susceptor))) 
and robot)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 
or 156/345.51 or 156/345.52 or 156/345.53 or 156/345.54 or 156/345.55).ccls.) 
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:25^(Msif ss PSg^rgub-^' or "silicon dioxide" or silica or quartz) adjl ((holder or 
aclPkjC^us^gSJw^ and (wafer or substrate or artick) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot))) or (((wafer 
or substrate or artick') with (shelves and (holder or rack or susceDtorW and 







(((boat or carrier or holder or rack or susceptor).ti and (wafer or substrate or 
article) .ti) not ((((wafer or substrate or article) with (shelves and (holder or rack 
or susceptor))) and robot) or ((semiconductor with (shelves and (holder or rack 
or susceptor))) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) or ((wafer or 
substrate or article) with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) and slots not 
((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves)) or (((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) with boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) not ((((118/728 or 118/729 or 118/108 or 
156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 
156/345.54 or 156/345.55).cck) and (((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot))) or (((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot) or ((semiconductor with (shelves and 
(holder or rack or susceptor))) and (wafer or substrate or article) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
or (((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or 
rack or susceptor))) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) or ((wafer or 
substrate or article) with (shelves and boat)) or (((wafer or substrate or article) 
with (shelves and boat)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 
or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 156/345.54 or 
156/345.55).ccls.) and (((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) 
adjl ((holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot))) or (((wafer or substrate or article) with (shelves and (holder or rack 
or susceptor))) and robot) or ((semiconductor with (shelves and (holder or rack 
or susceptor))) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) or (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or article) not (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot)))))) and slots not 
(((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves) or ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves)))) or ((((((glass or 'sio.sub.2' or "silicon dioxide" or silica 
or quartz) with (boat or carrier)) and (wafer or substrate or article)) not ((((wafer 
or substrate or article) with (shelves and (holder or rack or susceptor))) and 
robot) or ((semiconductor with (shelves and (holder or rack or susceptor))) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) or ((wafer or substrate or article) 
with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) and shelves) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' 
or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves)) or (((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) with boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 
or 1 56/345.51 or 156/345.52 or 156/345.53 or 156/345.54 or 156/345 .55).ccls.) 
HGsJfss PIgSi<Mub.2- or "silicon dioxide" or silica or quartz) adjl ((holder or 
"))) and (wafer or substrate or article) not (((wafer or substrate or 
ves and (holder or rack or susceptor))) and robot))) or (((wafer 
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((((boat or carrier or holder or rack or susceptor).ti and (wafer or substrate or 
artick).ti) not ((((wafer or substrate or article) with (shelves and (holder or rack 
or susceptor))) and robot) or ((semiconductor with (shelves and (holder or rack 
or susceptor))) and (wafer or substrate or article) not (((wafer or substrate or 
artick) with (shelves and (holder or rack or susceptor))) and robot)) or ((wafer or 
substrate or article) with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silka or quartz) near2 boat) and (wafer or substrate or artick) not 
(((wafer or substrate or artick) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or artick) not (((wafer or substrate or 
artick) with (shelves and (holder or rack or susceptor))) and robot)) and slots not 
((((glass or 'sio.sub.2' or "silkon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or artick) not (((wafer or substrate or artick) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves)) or (((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) with boat) and (wafer or 
substrate or artick) not (((wafer or substrate or artick) with (shelves and (holder 
or rack or susceptor))) and robot)) not ((((118/728 or 118/729 or 118/108 or 
156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 
156/345.54 or 156/345.55).ccls.) and (((glass or 'sio.sub.2' or "silicon dioxide" or 
silka or quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or 
artick) not (((wafer or substrate or artick) with (shelves and (holder or rack or 
susceptor))) and robot))) or (((wafer or substrate or artick) with (shelves and 
(holder or rack or susceptor))) and robot) or ((semkonductor with (shelves and 
(holder or rack or susceptor))) and (wafer or substrate or artick) not (((wafer or 
substrate or artkk) with (shelves and (holder or rack or susceptor))) and robot)) 
or (((glass or 'sio.sub.2' or "silicon dioxide" or silka or quartz) adjl ((holder or 
rack or susceptor))) and (wafer or substrate or artkk) not (((wafer or substrate or 
artick) with (shelves and (holder or rack or susceptor))) and robot)) or ((wafer or 
substrate or artick) with (shelves and boat)) or (((wafer or substrate or artick) 
with (shelves and boat)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 
or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 156/345.54 or 
156/345.55).cck.) and (((glass or 'sio.sub.2' or "silkon dioxide" or silica or quartz) 
adjl ((holder or rack or susceptor))) and (wafer or substrate or artick) not 
(((wafer or substrate or artick) with (shelves and (holder or rack or susceptor))) 
and robot))) or (((wafer or substrate or artick) with (shelves and (holder or rack 
or susceptor))) and robot) or ((semkonductor with (shelves and (holder or rack 
or susceptor))) and (wafer or substrate or artick) not (((wafer or substrate or 
artick) with (shelves and (holder or rack or susceptor))) and robot)) or (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or artick) not (((wafer or substrate or artick) 
with (shelves and (holder or rack or susceptor))) and robot)))))) and slots not 
(((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or artick) not (((wafer or substrate or artick) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves) or ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or artick) not (((wafer or substrate or artick) with (shelves and (holder 
or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) near2 boat) and (wafer or substrate or artick) not 
(((wafer or substrate or artick) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves)))) or ((((((glass or 'sio.sub.2' or "silicon dioxide" or silica 
or quartz) with (boat or carrier)) and (wafer or substrate or artick)) not ((((wafer 
or substrate or artick) with (shelves and (holder or rack or susceptor))) and 
robot) or ((semiconductor with (shelves and (holder or rack or susceptor))) and 
(wafer or substrate or artick) not (((wafer or substrate or artick) with (shelves 
and (holder or rack or susceptor))) and robot)) or ((wafer or substrate or artick) 
with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or artick) not (((wafer or substrate or 
artick) with (shelves and (holder or rack or susceptor))) and robot)) and shelves) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or artick) not (((wafer or substrate or artick) with (shelves 
and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' 
or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or 
artick) not (((wafer or substrate or artick) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves)) or (((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) with boat) and (wafer or substrate or artkk) not 
(((wafer or substrate or artick) with (shelves and (holder or rack or susceptor))) 
and robot)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 
156/345.51 or 156/345.52 or 156/345.53 or 156/345.54 or 156/345.55).ccls.) 
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254 1223 (((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with jig) and (wafer or USPAT; 2003/03/03 15:47 
substrate or article)) not ((((wafer or substrate or article) with (shelves and (holder US-PGPUB; 
or rack or susceptor))) and robot) or ((semiconductor with (shelves and (holder EPO; JPO; 
or rack or susceptor))) and (wafer or substrate or article) not (((wafer or substrate DERWENT; 
or article) with (shelves and (holder or rack or susceptor))) and robot)) or ((wafer IBM_TDB 
or substrate or article) with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) and slots not 
((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves)) or (((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) with boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) not ((((118/728 or 118/729 or 118/108 or 
156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 
156/345.54 or 156/345.55).ccls.) and (((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot))) or (((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot) or ((semiconductor with (shelves and 
(holder or rack or susceptor))) and (wafer or substrate or article) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
or (((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or 
rack or susceptor))) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) or ((wafer or 
substrate or article) with (shelves and boat)) or (((wafer or substrate or article) 
with (shelves and boat)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 
or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 156/345.54 or 
156/345.55).ccls.) and (((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) 
adjl ((holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot))) or (((wafer or substrate or article) with (shelves and (holder or rack 
or susceptor))) and robot) or ((semiconductor with (shelves and (holder or rack 
or susceptor))) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) or (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or article) not (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot)))))) and slots not 
(((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves) or ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) neari boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves)))) or ((((((glass or 'sio.sub.2' or "silicon dioxide" or silica 
or quartz) with (boat or carrier)) and (wafer or substrate or article)) not ((((wafer 
or substrate or article) with (shelves and (holder or rack or susceptor))) and 
robot) or ((semiconductor with (shelves and (holder or rack or susceptor))) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) or ((wafer or substrate or article) 
with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) and shelves) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' 
or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves)) or (((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) with boat) and (wafer or substrate or article) not 
(((wafer or substrate or artkJe) with (shelves and (holder or rack or susceptor))) 
and robot)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 
or 156/345.51 or 156/345.52 or 156/345 53 or 156/345.54 or 156/345.55).ccls.) 
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151 ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with jig) and (wafer 
or substrate or article)) not ((((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot) or ((semiconductor with (shelves and 
(holder or rack or susceptor))) and (wafer or substrate or article) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
or ((wafer or substrate or article) with (shelves and boat)) or ((((glass or 'sio.sub.2' 
or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves) or ((((glass or 'sio.sub.2' or "silicon dioxide" 
or silica or quartz) near2 boat) and (wafer or substrate or article) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
and slots not ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 
boat) and (wafer or substrate or article) not (((wafer or substrate or article) with 
(shelves and (holder or rack or susceptor))) and robot)) and shelves)) or (((((glass 
or 'sio.sub.2' or "silicon dioxide" or silica or quartz) with boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) not ((((1 18/728 or 1 18/729 or 1 18/ 108 or 
156/345.31 or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 
156/345.54 or 156/345.55).ccls.) and (((glass or 'sio.sub.2' or "silicon dioxide" or 
silica or quartz) adjl ((holder or rack or susceptor))) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot))) or (((wafer or substrate or article) with (shelves and 
(holder or rack or susceptor))) and robot) or ((semiconductor with (shelves and 
(holder or rack or susceptor))) and (wafer or substrate or article) not (((wafer or 
substrate or article) with (shelves and (holder or rack or susceptor))) and robot)) 
or (((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or 
rack or susceptor))) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) or ((wafer or 
substrate or article) with (shelves and boat)) or (((wafer or substrate or article) 
with (shelves and boat)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 
or 156/345.32 or 156/345.51 or 156/345.52 or 156/345.53 or 156/345.54 or 
156/345.55) .eels .) and (((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) 
adjl ((holder or rack or susceptor))) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot))) or (((wafer or substrate or article) with (shelves and (holder or rack 
or susceptor))) and robot) or ((serniconductor with (shelves and (holder or rack 
or susceptor))) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) or (((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) adjl ((holder or rack or 
susceptor))) and (wafer or substrate or article) not (((wafer or substrate or article) 
with (shelves and (holder or rack or susceptor))) and robot)))))) and slots not 
(((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or artick) with (shelves 
and (holder or rack or susceptor))) and robot)) and shelves) or ((((glass or 
'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or 
substrate or article) not (((wafer or substrate or article) with (shelves and (holder 
or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) near2 boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) and shelves)))) or ((((((glass or 'sio.sub.2' or "silicon dioxide" or silica 
or quartz) with (boat or carrier)) and (wafer or substrate or article)) not ((((wafer 
or substrate or article) with (shelves and (holder or rack or susceptor))) and 
robot) or ((semiconductor with (shelves and (holder or rack or susceptor))) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) or ((wafer or substrate or article) 
with (shelves and boat)) or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or 
quartz) near2 boat) and (wafer or substrate or article) not (((wafer or substrate or 
article) with (shelves and (holder or rack or susceptor))) and robot)) and shelves) 
or ((((glass or 'sio.sub.2' or "silicon dioxide" or silica or quartz) near2 boat) and 
(wafer or substrate or article) not (((wafer or substrate or article) with (shelves 
and (holder or rack or susceptor))) and robot)) and slots not ((((glass or 'sio.sub.2' 
or "silicon dioxide" or silica or quartz) near2 boat) and (wafer or substrate or 
article) not (((wafer or substrate or article) with (shelves and (holder or rack or 
susceptor))) and robot)) and shelves)) or (((((glass or 'sio.sub.2' or "silicon 
dioxide" or silica or quartz) with boat) and (wafer or substrate or article) not 
(((wafer or substrate or article) with (shelves and (holder or rack or susceptor))) 
and robot)) not ((((118/728 or 118/729 or 118/108 or 156/345.31 or 156/345.32 
156/345.51 or 156/345.52 or 156/345.53 or 156/345.54 or 156/345.55).ccls.) 
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